As organizational change, and in particular Information and Communication Technology (ICT) driven change, has become an important way to improve the efficiency of business processes, more and more organizations are paying increasing attention to helping their managers acquire the necessary knowledge and skills for better managing such change. This paper describes the design of a computer-based interactive multimedia simulation called LingHe Simulation, which models the dynamics of organizational change in a typical Chinese business environment.
Introduction
Information and Communication Technologies (ICT) have over the last 25 or so years become an important vehicle for organizations to introduce improvements to their business performance---in the pursuit of either new business opportunities or operating efficiencies---with often also a profound indirect impact on both organizational structure and business processes.
ICT-driven changes thus often have a similar impact as direct organizational changes initiated by for instance mergers, acquisitions, and corporate restructuring. Empirical evidence, however, shows that organizational changes only rarely achieve the desired results, and this is mostly attributed to a lack of understanding of, and skill in how to deal with organizational resistance to change. This phenomenon has been observed in organizations in both Western countries and Eastern countries (Wang, 1994; Boyce, 2002; Geller, 2002; Duck, 1998; Geng, 2003; Goltz, Hietapelto, 2002; Huse, Cummings, 1985; Koonce, 1991; Kotter, 1996; Kotter, Cohen, 2002; Liu, 2003; Lou, 2001; Lewin, 1947; Levy, 1986; Dai, 1998 , Hu, et al., 2003 Jin et al., 2003; Lin, 2001; Finstad, 1998; Wang, L.G., 2003; Zell, 2003) , highlighting, moreover, that IT-driven change in particular takes people outside their comfort zone, fueling resistance. The reason for this typically lies in the uncertainty and risk that information technologies bring as they change the way people work and interact, even affecting life styles and behavioral habits as communication intensifies and transparency soars, with often significant impact on personal or team status.
The opening of the Chinese market to foreign trade and investments, and the consequent increased collaboration between Chinese and foreign managers, brings an interesting new dimension to learning how to effectively introduce innovation in increasingly mixed cultural environments. This applies to both Western managers who need to adapt their management styles to better suit the significantly different Chinese context and environment---not blindly rely on best practices and behaviors from their own past experience---as well as the Chinese managers who face tremendous change on a scale and at a pace that is previously unseen and for which therefore there exists little or no relevant past experience to draw on.
Especially in this context of a fast growing Chinese economy and its opening market it is important not only for Chinese managers but also for their Western business partners to gain such understanding and build the necessary skills and competences for more effectively introducing change and innovation in Chinese organizations. By extension, organizations should also focus on developing the appropriate learning or training tools that may help managers to more effectively acquire such skills (Zhao, 2001 (Zhao, & 2005 Zhao, Angehrn et al., 2005; Yu, 2000; Wang, X.B., 2003; Iskat, et al., 2003; Judson, 1991; Fox et al., 2001; Gavin, 2003; Seijts et al., 2003; Whelan-Berry, Gordon, 2000; Yang, 2001; Yu, 1989) .
In that respect, computer-based learning tools have already been developed in recent years as part of a growing family of so-called 'business games' for management education (Angehrn, Doz, Atherton, 1995; Angehrn, Manzoni, 1996; Angehrn, Nabeth, 1997; Manzoni, Angehrn, 1997; Giffin, Angehrn, 1997) . The EIS Simulation specifically addresses IT-driven organizational change where the introduction of an Executive Information System (EIS) among the top management of a simulated organization leads to different forms and levels of resistance (Manzoni, Angehrn, 1998) . The participants face the challenge of choosing among a range of initiatives to convince and influence the organization's managers to start using the EIS in the shortest possible time. In contrast with traditional learning tools and techniques such as reading books or listening to a lecture or even attending short role-playing exercises, computer simulations are capable of capturing a significantly higher level of complexity through the interaction of many factors, to create a life-like experience yet in a risk-free environment. The participants are primed to experiment and learn from their mistakes -something that is difficult to realize in real-life, on-the-job training.
The EIS Simulation has already been used extensively as a learning tool in Master of Business Administration (MBA) and corporate management training programs in Western organizations. However, as the EIS Simulation was developed based on Western cultural contexts and dynamics, its relevance and usefulness to Eastern management training was potentially limited. Western best practices in managing organizational change were found to be ineffective and sometimes counter-effective when applied in a Chinese organizational environment (Zhao, Angehrn et al., 2005; Angehrn, Leliaert, et al., 2005) . This explains the oftenheard frustration on the part of experienced Western managers with the perceived slow, convoluted and in transparent decision processes among Chinese counterparts -mirrored by frustration on the part of equally experienced Chinese managers with the perceived brash, impatient and impersonal management styles of their Western counterparts. A new set of best practices therefore had to be developed to more closely reflect the dynamics of organizational change in a Chinese business context. Another factor for consideration was whether the use of computer-based learning tools, which themselves appear to be an innovation to the Chinese educational system, would be accepted and effective among Chinese managers to acquire new management competences and skills.
The present paper first describes the design of the LingHe Simulation, which was based on the existing EIS Simulation but now rather put in the context of organizational change in a Chinese business environment. More specifically it describes the selection of a set of change tactics, and examines their reliability and validity in effectively achieving change. Finally, the paper evaluates the effectiveness of the LingHe Simulation in transferring new competences and skills regarding the management of changes in a Chinese business context, as measured among participants in a series of workshops carried out during 2004.
Design of the LingHe Simulation Context
The purpose of the LingHe Simulation was to offer an advanced multimedia learning tool for Chinese and foreign managers wanting to implement organizational change in a context that is typical of current business issues in China. But other than being recognizable and realistic, the context moreover had to be challenging so as to "force" managers to make mistakes (on the premise that one learns as much if not more from one's mistakes than from one's successes) and avoid "quick-fix" solutions including, for instance, replacing the entire top management layer and subsequently imposing the intended changes: such action, although often practiced especially in the wake of a takeover or restructuring, does not offer any insights in how to invoke rather than impose change nor is it anyway always an option especially when the management carries significant relational capital that needs safeguarding.
Authors selected a fictitious company called LingHe Company, located in Changsha, capital of the Hunan Province. The name and context of LingHe Company were loosely based on the existing case of a state-owned textile company facing restructuring (Heling, van Geffen, 2004) .
The context was adapted to include the following boundary conditions, which were deemed to be the most relevant, typical and recognizable challenges in China:
-On-going privatizations and alterations into joint-stock companies of state-owned companies, and with it the introduction of profitability targets and personal accountability; Authors wanted to convey a company that was still relatively remote from Western influences (which one might expect in the immediate hinterland of cities like Shanghai, Beijing, Guangzhou, etc.), based in a region with a moderate pace of economic change where therefore the need to change might not be felt as prominently. In addition the company was defined to be moderately profitable, further reducing any urgency to change.
The choice of a (former) state-owned enterprise (SOE) is a reflection of business reality in China, whereby recent and on-going alterations of state-owned enterprises into joint-stock companies have as goal the reduction of bureaucracy and pursuit of cost efficiencies -targets that managers may not necessarily be very familiar with. This choice was made in spite of the fact that especially in SOE's the organizational structure would likely be very hierarchical in nature with decisions being imposed from the top down, negating the need to "manage change" as resistance would not be deemed very credible. However, this was countered by initiating the change outside the company itself, namely from its new majority shareholder following its alteration into a jointstock company. Rather than immediately introducing foreign ownership, authors opted for LingHe Company's major Chinese customer to become the new majority shareholder -reflecting the close relationship that is often found between suppliers and customers in China -avoiding any "obvious" resistance on the part of LingHe Company management.
The choice of industry sector on the other hand was driven by authors' concern with realism, as managers being interviewed during the course of research deemed for instance the textiles sector less likely to undergo significant structural changes or introduce sophisticated management information systems.
In conclusion, the context was defined in such a way as to convey a realistic case for change (following alteration into joint-stock company) yet with local management (the ones undergoing and having to carry out the change) rather unconvinced of any need to change the way they have operated to date. 
First of all -before plunging into your first decision -we advise you to: (1) Try to understand the context in which you are going to work. Remember that Head Office has sent you. Initially you don't know the people at LHC and they don't know you! (2) Review the different initiatives/tactics you may use to change people's attitudes!
(3) Develop a change strategy, which will guide you through the project ("top-down"; "bottom-up"; "impose it"; "selling"; etc.) 
and write it down!
If necessary you may at any point during the simulation review and adapt your strategy.
Dynamics of Change in the LingHe Simulation
Authors designed the underlying dynamics in the LingHe Simulation according to existing theories of organizational change. Goodman and Dean (1982) The combination of these phases of change, attitude profiles, and k expect and require a different approach in order to become convinced, depending on the individual's attitude profile, the applicable kind(s) of resistance, and the phase of change the individual find him/herself in. A critical component in the design of the simulation therefore concerns the choice of influence tactics or initiatives that managers may take to convince people in an organization during the process of adopting proposed changes. The learning objective then becomes building awareness, understanding and proficiency about which tactic is likely to be most effective when applied to which individual at which stage of change.
The complexity of change in an organization counting many individu ective but potentially also counter-effective for others. Organizational change management thus involves continuously running on a tightrope between doing the right thing for some while Tactics that "Provide Information" include Email (T4), Bulletin B however allowing for feedback, discussion, explanation or negotiation.
In contrast, "Communication tactics" do invite two-way discussion betwee 1 A 20 th tactic "Invitation to Dinner" (or "Dinner Event") was subsequently added to the list of tactics available in the LingHe Simulation, but not included in the above factor analysis. To further assess the effectiveness of change tactics that were collected, 400 managers at different management levels in companies in Shanghai, Nanjing and Beijing were randomly selected as subjects, who were active in field's management including human asked to rank the proposed influence tactics according to likelihood of usage by questionnaire. Out of the 400 subjects, 253 valid questionnaires were returned.
Authors adopted factor analysis to examine the validity of the change tactic scale by using methods of Principal Component Analysis, and Varimax with Kaiser Normalization Rotation. It showed that the data were suitable for factor analysis (KMO=0.873; Bartlett's t cted 5 factors (selected factors whose eigenvalues exceed 1). These 5 factors together explained 55.860% of the variance, while each factor explained the variance by respectively 16.552%, 14.624%, 9.630%, 8.010%, and 7.044% (see Table 1 ). That was to say, the change tactic scale had good construct validity. It was sufficiently representative of the tactics that managers use in organizational change in China. Factor loading of each individual component (change tactic) is shown in Table 2 .
In addition to examining the structural validity of the change tactic scale, authors also checked the reliability of the scale. The sub-scales composed by the first four factors were highly correlated with the whole scale, with 01). The correlation coefficients between sub-scales ranged from 0.321 to 0.567. The internal consistence coefficient (α) was 0.8541. So besides having good structure validity, the change tactic scale also had good reliability, namely the change tactics selected for the LingHe Simulation are valid and reliable, and may be considered representative of tactics Chinese managers use in organizational change. This guarantees a high level of consistency in change tactics between the simulated and actual organizational change situation in China. By and large, the first factor group may be called "collecting information regarding change attitudes" (see table 3 and nce, and it indicated a good structural validity of the evaluation scale. Factor 1 included questions Q5.1, Q5.2, Q6, Q7, Q8, Q9, all of which were relating to the realism of the simulation.
Factor 2 contained questions Q1.1, Q2, Q3, Q10, by and large related to the effectiveness of the simulation in building awareness and understanding of change dynamics in China. Factor 3 included questions Q1.2, Q1.3, Q4, Q5.3, the second and last of which specifically address the issue of "culture" in the success or failure of organizational change.
Authors found that the three factor groups were high correlated with the overall evaluation scale, with correlation coefficients ranging from 0.752 to 0.893. The es having good structural validity, the evaluation scale also had good reliability. During the process of testing the realism and effectiveness of the simulation, authors released three version upgrades of the simulation aimed at putting right any major discrepancies that were consistently mentioned in participants' feedback. The simulation was initially developed and t sted three times in an English language version among participants both in China and in Euro 20) =14.353, p<0.001), Q5.1 (F (3,120) =5.481, p<0.001), Q5.3 (F (3,120) =5.309, p<0.01) and Q8 (F (3,120) =3.111, p<0.05) ; in contrast autho e pe. The Chinese language version was subsequently developed and tested among a group of Chinese managers. Samples were complete randomalized in statistics. Because the sample of European subjects was very small (11 managers), no further statistical analysis was made on their feedback, nor comparisons made with their Chinese counterparts.
Table3 Total variance explained in evaluation scale
Through variance analysis authors found significant differences among the means of the remaining three tests on Item Q1.1 (F (3,120) =4.435, p<0.01), Q1.2 (F (3,120) =4.317, p<0.01), Q1.3 (F (3,120) =12.509, p<0.001), Q3 (F (3,120) =3.233, p<0.05), Q4 (F (3,1 rs did not find significant differences among the means of Items Q6, Q7, Q9 and Q10. Authors used a multiple comparison method to further analyze the items where significant differences existed among the means between the subsequent tests.
On item Q1.1 (understanding of the role and impact of individuals on the success or failure of a change process), the mean of the second test was significantly lower than that of the first and the fourth test (p<0.01), indicating that modifications in the second version of the simulation were deemed counter-effective but subsequently corrected in the final version.
On items Q1.2, Q1.3, Q3 and Q4 statistically significant improvements were observed in the mean results between the first, second and final tests (p<0.01) indicating that the subsequent modifications were deemed effective, and that running the LingHe Simulation significantly improved participating managers' understanding of the different forms of resistance to change during a change project, and of the role and impact of formal and informal networks, of cultural factors, and of different change tactics on the success or failure of a change process.
On item Q5.1 (the extent the simulation reflects the profiles and behavior of individuals in Chinese companies), the mean of the first and the second tests were significantly lower than that of the fourth test (respectively p<0.001, p<0.01). However, the mean difference between the first test and the second test was not statistically significant. Therefore the modifications between the first and second version were not deemed to be significant whereas the latest version did provide a significant improvement in realistically reflecting the profiles and behaviors of individuals in
Chinese companies.
Similar conclusions may be drawn regarding item Q5.2 (the extent the simulation reflects the relationship of formal and informal networks in Chinese companies) and Q5.3 (the extent the simulation reflects the role and impact of cultural factors on the success or failure of a change process in Chinese companies).
On item Q8 (the extent the simulation reflects the different forms of resistance appearing in change processes in Chinese companies), the mean of the first test was significantly lower than those of the second and the fourth tests (respectively p<0.05, p<0.01), but with no significant difference between the second and last test. It indicated that on this question the first set of modifications were significantly effective.
The overall evaluation of the LingHe Simulation among groups of Chinese managers consistently showed positive feedback regarding its realism and especially its effectiveness in building a better understanding of the dynamics of change in a Chinese business environment, and of those factors that may impact the success or failure of change projects. The LingHe
Simulation was rated significantly more effective as a learning tool relative to traditional lecturing methods in respect of building awareness and understanding of change management (Q10).
Nevertheless further improvements like those observed between different versions of the LingHe
Simulation in the course of testing may still be achieved in future releases.
It is understood that managers may use more and other influence tactics in the course of actual change projects than those made available in the LingHe Simulation. However, factor and correlation analysis on the set of influence tactics in the LingHe Simulation showed good validity and reliability, proving its representativeness of those used in actual situations. Authors will take under consideration the potential for further increasing the realism by expanding the list of influence tactics as long as this leads to a similar increase in the effectiveness the simulation as a learning tool, which was the prime objective.
Specifically the questions regarding forms of resistance experienced in Chinese organizations (Q8), and the correspondence of the simulated context and dynamics versus reality (Q9) received significantly lower scores than the other questions, with a mean score that is still positive but also a relatively high standard deviation.
Feedback questionnaires also included open-ended questions so as to elicit further relevant remarks from participants regarding the simulation and related workshop. On the part of Chinese participants this feedback mostly focused on the realism of the LingHe Simulation and the relative simplicity of the context and dynamics compared to real-life situations. Experience with simulations among Western managers learns that it is not uncommon for first-time users of business games to expect such higher degree of realism and to struggle with the limited decision capabilities at their disposal -part of which may be explained as a defense mechanism (denial) after having performed poorly in the simulation. Nevertheless, it remains a point that deserves on-going monitoring in future workshops.
The feedback received from the limited test among European subjects (who mostly had significant experience in living and working in China) showed relatively higher scores on almost all questions, suggesting that the simulation was deemed very effective and realistic at capturing change dynamics in a Chinese environment. However, more substantive testing is required in order to further validate the use of the LingHe Simulation as a learning tool for Western managers wanting to introduce change in a Chinese environment.
Conclusions
The business environment in China is undergoing fast and significant changes, part of 
T3 -DIRECTIVE:
Try to convince the General Manager to send out a directive to all managers insisting that they start using the PMS in two weeks' time. (5 days) NOTE -You spend several days writing a draft of this directive to give to the GM.
T4 -ELECTRONIC MAIL:
Send a brief electronic mail to everyone on the management team explaining your ideas on why the PMS makes sense for them.
(1 day) NOTE -Each manager has an individual e-mail account.
T6 -NEUTRALIZE RESISTERS: Suggest to the relevant Heads of Department and/or
General Manager that some outspoken manager resisting and potentially slowing down the PMS project should be promoted to a sideways position away from the project. (3 days) NOTE -You only need to identify the appropriate manager to be promoted away. It is assumed you will be talking to the appropriate authority for such decision. 
T9 -EXTERNAL CONSULTANT:
Invite Professor Fan Qun, a partner in a well-known Shanghaiese management consulting firm, to come and talk about his nation-wide benchmarking study of "Performance Improvements through Performance Management", during which he will go into the experiences of other companies with similar Performance Management Systems. (5 days) NOTE -Every manager is invited by memo to this event, but attendance is optional.
T11 -FACE-TO-FACE MEETING:
Fix a meeting with one of the managers in order to persuade him/her that the PMS project would make sense to implement. (1 day) NOTEThe meeting will take place in the manager's office.
T12 -BULLETIN BOARD:
Ask Liu Bing, the GM's Assistant, to post a project progress report on the company Bulletin Board, which hangs on the wall opposite the main stairwell.
You will prepare the project progress report. (2 days) NOTE -Only Liu Bing has the authority to post messages on the Bulletin Board on behalf of the GM. Messages like your project report will remain posted until superseded by a more recent report.
T13 -INTERNAL MAGAZINE:
Ask the editor of the company's internal magazine to include a short article you write on the advantages that Performance Management Systems can bring to managers, to be published in the upcoming edition. (3 days) NOTE -Ths magazne is dstributed to all of the company staff including management. The article is about the generic advantages of PMS, and does not include any company specific information. 
T14 -WORKSHOP:

T18 -GATHER INFORMATION:
Obtain more information about up to five members of the top management team based on their personnel records kept in the HR department at Ling He. (2 days) NOTE -Each person's profile includes a qualitative description of the individual and will help you understanding how difficult it will be to help that individual move through the different change phases. The profiles, once gathered, will be available to you during the whole session.
T19 -PILOT TEST:
Try to get commitment from one of the top managers by asking him/her to organise a two-week-long pilot test of the PMS in his/her department using current company data. (4 days) NOTE -This will involve setting up the PMS on all the departments' computers and providing users with the appropriate training.
T20 -PROCESS MAPPING:
Interview and observe a large cross-section of staff to determine the way they interact with each other in the course of their day to day work. This results in a Process Map, a schematic that defines the main processes and who is active in these processes.
(5 days) NOTE -Process membership will not change, and will remain available throughout the simulation. This information is accessible by clicking on the button 'Org. Networks'. 
T23 -TOP MGMT MEETING:
